ASSY. MOMEMCLATURE _ CCTW/ITME

ASSY. PN _20002442G1

MAWE, Q7Y E DRAWIHGS
IGHAT

[TV, I, Cargo Hay
2000744261
Il 1.2

2re

CRALTICAL TIFWS 1 IST
FATLURE MODE EdD URE CREW/
LTEM JINTEREACFE | MISSIOH IVEHICLE RATIONALE FOE ACCEPTANCE DATE
See Sheet 2
A malfunckion 1 Ho ¥Wideo |Loss of |Hone
in the camera Unable Hissian
te cause kolal |Lio open Critical
lass of the Tens Yideo
Attive videa iris.
signat or {2]
vigdan infarm=- Degrad-
tion, that will |ation of
provide de- picture
?raded per- conkent.
OrmWanLE.
Harst
Al Power Supply
Lats af
A2 CLD Yideo ml S5 Tan
Detect. rritical
vidan,
Ad ALLSAGL
A Com Dect
Tel Eac

AS TCWCXD/PLU

Ab Video
Proc.

Al CC0 Ortwe

Clo/Intens| -
figr Assy

Lens Ad HYPS

HF/2T2O0




FATIOHALF 1OR ACCE P LAHCE .

{APFL JCABLE T00 ALL CIL [1CHY]

DESIGH FEATURES

The ITYC is comprized of 20 clectrical
subassemblies: 1] subassemblies are Lockhemd
Mariin fstre Space designed and Tahricated
vsing skandard printed vircuint hoard type
canstructian.  |he remaining six assom-
blies, 3 sblepper molars, High Yoltage Fower
Supple (IWPST, [etemsilied CCD (ICCR), and
Lens assemhly are vendor supplied compo-
nenls. which have hean specifiod and pur-
chased dcearding ta Lechhesd Harlin Speci-
lication Cenlral Drawings [5C05) prepared by
Enqineering and Producl Assuranca. Speci-
lcations per bhe SO0 are performance, tesl,
qualiFication, amd acceptance vequlremenis
for a procuwred piece of eguipmenl. Parks,
materials, processes, and design guide-
Tines for the ITYC program.are specifFied

in atcordance with Lockbeed Mariin

1F67A28.  This document defings Lhe

pragrom reguirenoats,

MIL-5T0-975G will serve as the primary

ELE parks seieckion ducumedt. 1F a suit—
dble part cannob Le Foumb in HIL-STD-GP6G,
egu lvadenl EEE parts Lhal mwet Lhe Tol)iwm-
ing crileria may be substibobed .

Mitracirewibs are Al Teasl Class OB Lavel,
MLL-M-28310 devices. AT micencirgpits
are subjectad ta Marticle Impact Maise
Optectiun {(PINRY lesling per HIL-STD-PE3C
(encept for dewices with plastic epouy-
Lype package].

Gioler and Lransistors are al Teast JNHTXY
in accordance with MT -5 HE00. AT comi-
coaduclors in :avitr—trpe packages are

supjocted ta FIND testing per MIL-3TO-RA3C.

CCSIGH FEATWEES {Cont. |

Felays ave pracured ta Lhe bl ghest
military eslahlished reliahility (MIL-ER)
Lewel as delimpil in HIL-K-490 10, Aokays
are subject to PN Lesting,

Swilches are procured Lo al leasl Lhe
secand highesL leve! af Lhe apprapriate
HIL-ER specificotion. Smikches aré sob-
jected Lo either PIND testing ar X-ray
analysis as appropriate, for particle
detection,

Other discrete parts are procured to at
least the secand highest lewel of Lthe
appropriate HIL-L® spe¢ification.

Parts nol Incloded in Lhe Abawve docuwents
have bean used in the design enly alter a
nan=standard garts acceplance reyquesk
IMSPART bas been prepaved, submibtted Lo
Reliakl 1ty Assurance Engineering and
approved for wse in the specific
appllcatlgn]s} defined in the N3PAR by
MASA— TS0,

Waresl case Circuit analynes have boon
performed and documented To- all circuit
designs to demonstrate that sulfigient
uperak|ny nar?ius peist Tar all gperating
conditlans, he analysis was worsil case
in Lhal the valuer for each of the variable
paramelars was sel Lo Tieits Hhal will
driwe e pulpul Lo a4 maximun {or min.)

4 component approach reviaw and analyiis
was conducted Lo werily thal Lhe applisd
stress an cach piece pavt by Lhe bonpera-
Lyre exlremes ddeaki Ficd wilh enyicomn—=
nental qualification lesting does ool
encgod the stress derating walues
fdentified in |ockheed Martin 3267020,

DESICR: FEATURES (Coat.)

In addition, an ohjeclive ewam|not|on

of the desiygn was performed through a
MriYiminary Design Roview and Crikicat
Design Review to verily thal the 1TVC mel
speciflicalion and ranlrartnal requiremoents,

DARE DOARD DLSIGH

A1l buards are constrpcked frem Jaminaled
copper—clad epnxy glass <heri: par
MIL-P-13949 Typa GF Grade A. Cirquil
conpect ions are mada Lhrowgh printad

kraces which run from point to point oo

Liva Brard surlaces. Fepry trace temminates
at an annglar ring. The annular ting sor-
rognds the hole in which a coupement Tead
aur termindl is Incated, This ring provides
a }nnting for the solder, ensuring gaod
mechanical and eleckrical perforwance. Its
sire and shape are governed by MIL-P-55R10
as are Lrace widths, spacing and rauling.
These requirements are reitarated spoc-
ifically in dvawing notes te Turlher assuyre
compiiance. YVariations between the arLwsrk
macter aml the Final producl [due Lo
irreqularikies of the ekching procass)

ate alts canlrailed by drawing notes.

This prevents maklng delective bpards From
gend artwerk. Holes which house o lead

ar terminal, bul serve anly te eleclricaldy
inLtercannect the difforanl board layers,
cantain stitch hars far mechanical support
and increased rebiabalily.

The through holes are drilled from a drill
tape thus eliwinating the possitility af
buman error and 21llwing Light control
over hle and anmglar ring concentricily,
an impurtant reliability criterion, AlLar
dritling amd ctching., a11 copper cladding

CCTVIIMTC -8




RATIOMAME FOR ACCEPTAMCE. (Continued)

BARE BOARD DESIGH 1Conl.)

is tin-lead plaled per MIL-3TB-14495%.  This
provldes for gasy and reliable soldering
al the Lime of board assonbly, eaven afber
periods of prolonped sterage.

BOARD ASSEMALY DESIGH

411 components are instailed in 2 manner
which assures masximum reliability.
Component leads arg pre-tinmed, allowing
total wetting ol selder joinks. AID lomls
are Tormed Lo provide stress relief and
Lhe bndies af large compananls ate slaked,
Special mountieg amd bandling instrwclions
arg included in parh drawing roquired after
final assenbly. The board is coaled wilh
urethane which protects apainst humidity
and contaminallon.

ACCEPTANCE TEST

Cach arseably is fadlvidually tesled Lo

4 MaSA agproved Acceptance Test Procedure
MP-ar-20007442. The Accoplance Tesl Flow
is detailed in attached Tabkle 1.

QUALTFICATION TEST

The Qualificatian wait is jdentical Le the
IYight unit canFiquraktion in svery respecl
amd it used zalely For Lhe purpose of gual-
ificalion lasling, The Qual onil must
successfulty complele aceeptance testing
prior ta enlering qualification Lesling.
e Qual wnit has passed Lesling in
accordamce wolin NASE appreovid Lesl plan
PH-C-20007442, The Qualificalion Tesl
Flos |5 delalTed in avtached Table 2.

4 H

[n order ta verify Lhal CCIY camgonenls

are sprrational, a test most wveridy the.
heallh nf all Lhe conmamd relabed com-
poaprtts Fram the PSS (ATALY panel switch,
through the RCU, thrgugh Lhe sync Vioes

to the CanerasPIH, tn tha CamerasPTU
conmnd decmder.  The test most alsp verily
the camera's ability tn produce videa, the
WEl's ability btg route videa, and Lhe mpn-
itor's ability Lo Wisplay video. # similar
test would be perfoemed Lo verily Lhe HDH
command path.

Cre-tawnch on Orbiler TestsEasfligh

1. Mewer CCTY System.

2. Via Lha PHS pduel, selecl a monilur
as destination and the ramera under
Lesk 32 tource.

1. semd "Camera Pimer On® ¢ommand from
Lhe PHE: panel.

4. Selacht "External Syac™ on wonilor.
5. Obzerve viveo displayed un manitar.
Mote that il video an nmnltor is
synchrenized (1.e., slablo raster}
then this indicates that Lhe camera

i5 recelviag composite syne From
tha RTU and bhat Yhe camera is pro—
tucing synchronized videa.

fi. Sond Pan, Tilt, Focus, Zoom, ALL,
aml Gamma commands and visweally
Ipither via Lha nonilar ar direct
ohservat ion} vorify oparatinn.

. Select downdink as destinalion amd
cameta umder lest as suurie.

. Observe video raoted Lo downlink,

9. Send "Canera fywer 91" conmand via
PH3 panael.

1h.  Fepaal Steps 3 Lhwough 9 excepl
issue commands wia Lhe MDM commami
path.

DASTHSPECTION

potrol - The ETYC ERE Parts
and hardware items are procured [ron
approvel veadors and suppliers. which
moeel the raqolrements sel forth in the
ITVC contvact. Resident DPAQD personne]
ravipw all pracuvcenant documenls to
eslablish the need For G501 @n zelected
parls (PAL R17).

Tnconting Iz i g¢ — Incoming
Qualiky inspecllons are made an all
received matervals and parts.  Arxolts

are recerded by Yot and retaiped in {ile
by drawing amd contrel numbare Tor Tulure
relereace and traceabl11ty, A7] EEE paris
are sulijected to incoming acceplaace Llests
a5 called for in PAP A4, 14 - Encoming Iuspec—
Lian Tesl Instructions. Iacoming Flighi
parts arg Tyrlher processed in accordasce
w#ilh Lockhered Martin 3267026. Hechanical
items are istpected per PAP &4, 14 - Supplier
Duality Assurance, and PAP E10.8.1 ~ Price-
dure for Peacessing [ncoming or Purchased
FParls Desigualed for Flight Use. dAceepted
items are teliversd Lo Material Conteolled
Slores and retaingd under specified con—
ditions watil Fabrlcation is reguired,
MNan-conforming waterials are held for
Malorial Review Buard {MEB) dispositlon.
(PAD A4 310

Mogrd_Azsemhly & Test - Priar bto Lhe starl
af TVC bhaard asscmbly, all ilems are

|weriFied to he corroct by shock room

persommel, as Lhe bLems are acgunilated
to form a kil. The items are verified
again by the operafor who assembles the
kit by thecking apainsl the as—bwili-
parLa-1+st (ABPL}. OFRD Hamtalory
Ingpectien Points are designed Tor all

fAOTUIIRAT, 0




RATIONALE FOR ACCRITAMLL . {Continoed]

OAFINSFECTION (Cont.)

prialod circwit, plus hararss cannerbors
far soldering wiring, crimping, solder
sglicos and guality warkmanship prior to
cpating of btho companenl side of boards
and sleaving of harnesses.

Qi TNSPECTION (Conl.]
1T¥C Duards

Specklic LTYC paord assembly and test in-—
structions arg providad in drawing notes,
and applicable docvments are called owt

in Lhe Fabrication Preacedurs and Repord
(FPR-ZO0L7442} and parts 14st PL20DO7442,
fhese inclule Frocess SlLandarcd-Donding
RAIV-56E 2200881, Fracess Standard - Donding
Yalcra Tape ZZBOBAY, Specitication
Soldering 2260749, Speciflication — Crimp-
inp CZBANU0, Specificalion — HBundiag and
Staking 2Z0ABIB, %pecificalion — Urethane
cunting ZZDBIT, Spacificalion - Marking
ZZMEMe, Spacification - Workmanship
PA3A015. Specificalion Ronding and Stak-
ing 2262875, Specification-Wave Solder
2280PZ1, Specification-Prinled Wire fGoard
Stakiag 2260051, Specification-Reflow
Soldering 2200754, Specilicalian-Snldering
Surface Hounl Components Z0005710.

NASTHSPECTION [Cant .}
ITYC Assemb?y and Test

An open box Lest is performed per TP-17-
20007492 and an Accepltance Tesl per
TP=AT=-20007442, including vibration and
thermal vacweum. Farques are specified and
wilnassed, traceabilily nunbess ars pecard-
rd and callbrated tnals are chacked priar
te vse. Lockheed Mariin Quality and DPRD
InspecLions are peviormed 3t the complelianm
of specified FPR gperations in accordance
with FAP-£.6.1, PAF-Z2.9, PAP-Z.11,
MP-ER. 1, and PAR.S. OPMID personarl
witness [TVE button-up and critical
lorguing.

CCTV/ILTC - 10

The ITVE is packaged acrording Lo MASA doco-
menbs MHOBADD. IC and NHESHAO0, 4] [O¢) vhich
defines parkaging amd hdnd? img requd rements.
Al relaled docemenlation including

assenbly drawings, Parts LisL, ABPL, Tesl
Bata, elc., is gathered and held in 2
dotumenlalian Felder asslgned specifically
Lo each assanbly., This Folder 15 Felained
fur reference. An EIDF i% prepared lor
pach ascembly in accardance with the re-
guivemeats of PAM £2.3.  Lockhend Martin 0C
anll DPEQ} personne! witness craling, package
iny, packing, and wmarking, and review the
E1RF Nar cospleteness and Accurarcy.




TABLE 1. ACLEFVAMCE TEST TLod
H AMETER

Tert conductod per the reguirenents nl HASA
approved TP-AT-20G07942,

ALCIFTANCE VIBRATION FAPQSURE

20— Hz: 3 dB#uEtavE rise from [.01 gEKHI Lo
.19 n=¢Hzx

@0-350 e: 004 g ihg

IB0-70ud Hz: 3 dfactave decreace ta O0.085 gfidz

Test Buralion: 1 minutelarcis, vperaling

Test Level: 6.1 grms

POST-Y I8EATIGH FLMC IiOMAL CHECK

TesL condurtied por the requirements ol MASA
approved |P-AT-Z0DO7442 .

ACCCPTANCE THERMAL YACUUH, EXPGSURE

1.5 eyelas total from #1015 dey £ ta +14 deg F,
After stabilizaktlon, ane houwr ainimem deration
at cach platean. In-spec Functienal tests
performed at each plaleaw,

POST-LHYLRUMHENTAL PERFORMANCE TEST

Roon ambient performance lesks conducted in
daceordance with MASE approve:d TP-AT-ZO007442 .

TADLE 2. QUALIFICATION TES[ FLOW
LHy

Condocted tests ryn i gccordanca with the
requirements of SL-E-0002B, including CSO1,
U023, C5né, TT0Y, CEQY; and CEDZ, Radiated
tasls run in accordance will SL-E-QDOZH
including RS02, RSO3, and RENZ except that the
tast current for RA02 was 2 ampe in Tiew of 20
ﬂ-PS .

QuAL FOR ACCEPTAMCE YIBRATIGH

0-14 He: 3 dBSpctave increasing te 0.067 o Aliz
AD-330 . 0.0677actave

ILD-2000 Nz: 3 di/octave decrcaze

Test Lovel: T.i qrms

Test Duration! 5 minukesfaxis aperating

ALIFJCA

70-0 Hz: B dB/nglave increasing ta 0.4 g2/H:
F0-5000 Heo D01 g/

SO0-Z000 Hx: & dBfectave decrrase

Test Leve!: 1R.1 grms '

Test Ouralion: M8 minubes/asis noa-eperating

THERMAL -¥ACUIK

7.5 cyclas Eptal From 4320 deg T ta 40 deq F.
After slahilizalion, awe hpur mininum duralion at
gach plateaw.  I[n-sper Funclional Lests performed
at rach plateau.

LEAHM, STHULATIGH

Horst case het and cold missian enviropmenls
simylated ia vacum. During ot case, in-spag
nperation it remquired (or & ol 14 comsecobive
haurs.  Puring cold casc, in-spec operation is
required for ¥4 ¢ensecutive hours,

HUHIDL 1Y
170 hours e:pusu?a to B5% #H including four 24

Wirer Lemperature cycles of 460 deg F to +125 deg
F, nan-aparating,

FLMTL Pl me—



